Abstract. In order to study the change of load and the behavior of power users, this paper chooses the load of a large customer to analyze the power consumption. We can find the change trend and characteristics of power factor of power load by comparing the change trend between active and reactive power consumption. Using FFT filter on the active power and reactive power for low-pass filtering and high-pass filtering. And we can find the approximate range of frequency of power consumption. Finally, combing with band-pass filtering we can determine the frequency of power consumption fluctuating within a very small range. The research on the law of load variation and user's behavior can provide theoretical support for the follow-up power system research, which can improve the stability of power grid and improve the accuracy of load forecasting.
Introduction
With the continuous reform and progress of the power industry, the role of power users is gradually changing. The research on the law of load variation and user's behavior plays an important role in maintaining the stability of power system. It can provide theoretical guidance and technical support for safe and reliable operation of power grid.
There are three main types of research methods on the law of load variation and user's behavior. First, based on the physical model [1] to establish the load, time, environment and other factors of the physical model to analyze. Second, the monitoring device is installed on the load side to monitor the user's electrical behavior in real time, including intrusion load monitoring and non-invasive load monitoring [2, 3] . Third, starting from the load, mining user's electricity load and the relevant factors of the potential law. The first method is independent of the user's electricity consumption data. The second method needs a higher level of intelligent technology, and it is difficult to achieve [4] . The third method analyzes the change of power consumption and its related factors through probabilistic statistical analysis, and explores the underlying laws of data.
The study of this paper is the data of the daily power consumption of a large customer from April to September. And the third method is more suitable.
Fundamental Basic Definition and Formula
For an AC circuit, ( ) u t is instantaneous voltage, ( ) i t is instantaneous current, ( ) p t is instantaneous power, and the active power is P [5] :
For sinusoidal alternating current, after the integral calculation we can find:
(3) Where U, I are the effective values of sinusoidal alternating current, and φ is the phase angle difference between voltage and current.
Similarly, reactive power Q, apparent power S, and power factor cosφ can be found:
FFT Filter
Filtering is a process of selecting frequency components from a signal. Origin offers an FFT filter, which performs filtering by using Fourier transforms to analyze the frequency components in the input. Filter types include Low Pass, High Pass, Band Pass and so on [6, 7] . For a 1D filter
Normalize the frequency coordinates:
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. c F is the cutoff frequency. A. Low Pass Block the frequency components above the cutoff frequency, and allow only the lower frequency components to pass.
High Pass Block frequency components that are below the cutoff frequency.
. C. Band Pass Allow frequencies within a specific range determined by the lower and upper cutoff frequencies to pass. 
Introduction of Experimental Method Load Power Factor Analysis
The study of this paper is the data of the daily power consumption of a large customer from April to September. The active power P and the reactive power Q are known. According to the above formula (3) and formula (4), we can obtain the change rule of power factor angle φ by analyzing the relation between the change trend of P, Q curve. And we can infer the change of power factor. Finally, we can calculate the power factor by formula and use it to verify the results.
FFT Filter Analysis
Filtering is a process of selecting frequency components from a signal. Origin offers an FFT filter, which performs filtering by using Fourier transforms to analyze the frequency components in the input. The Fourier transform of the input signal is first computed. Then the transformed data is processed in the frequency domain. Finally, the altered frequencies are converted back to signal in time domain with inverse Fourier transform. There are five types of filters available in the FFT filter function: low-pass (including ideal low-pass and parabolic low-pass), high-pass, band-pass, band-block and threshold. This paper will study the first three types. Different types of filters apply different processing on the transform data, resulting in different filtering effects. Low-pass filters block all frequency components above the cutoff frequency, allowing only the low frequency components to pass. This is an ideal low-pass filter that removes all frequencies above the cut-off frequency while keeping other frequencies unaltered. High-pass filters are just the opposite: they block frequency components that are below the cutoff frequency. Band-pass filters only allow frequencies within a specific range determined by the lower and upper cutoff frequencies to pass the filters.
In this paper, the original data is treated with low-pass filter, high-pass filter and band-pass filter. Plotting the processed data and the original data in the coordinate system. And comparing these graphs we can find the frequency distribution of the original data. So the third method is more suitable.
Experimental Analysis
The study of this paper is the data of the daily power consumption of a large customer from April to September. The original data is shown in Figure 1 .The horizontal represents the time T (day), and the ordinate represents active power P (kWh) and reactive power Q (kWh). At T= 67, 68, 69 due to system failure to collect the Q, so this period of reactive power can be ignored during the analysis process. 
Load Power Factor Analysis
As is shown in Figure 1 , the trends of P and Q are almost identical. Placing the active power P and the reactive power Q in a double Y-axis coordinate system, and we can get Figure 2 . We can find that the trend of active power and reactive power is consistent. So we can think that the active power and reactive power is proportional, and the proportional coefficient is stable. According to the previous analysis of the principle, the load power factor cosφ can be calculated when the active power and reactive power are known. The variation curve of power factor, P and Q is shown in Figure 3 . We can see that the load power factor is relatively stable. And the power factor is between 0.97 and 0.98. Such loads have few impact on the grid and are easy to manage. The fluctuation trend of load power factor is positively correlated with the peak valley change of power consumption. When the power consumption is high, the power factor is higher, and the power factor is smaller when the power consumption is low. But the power factor varies with the change in power consumption is only trend. It does not significantly reduce the power factor as power consumption drops significantly. So this load is more stable.
FFT Filter Analysis
The cutoff frequency is 0.125 Hz, and the low-pass filtering and high-pass filtering of P and Q are shown in Figure 4 and Figure 5 . It can be seen from the two figures that the frequency range of P and Q is above 0.125 Hz. The lower cutoff frequency is 0.125 Hz, and higher cutoff frequency is 0.375 Hz. The band-pass filtering of P and Q are shown in Figure 4 and Figure 5 . Comparing the band-pass filtering curve with the high-pass filter curve we can find the trend of the two curves is very close. And they are the same as the original data trend. It can be judged that the user's power consumption frequency is in the range of 0.125 Hz to 0.375 Hz.
Conclusion
This paper takes the load of a large customer as the research object. Calculating and analyzing the variation law of the power factor of the load. Getting the frequency distribution of P and Q by FFT filtering of the original data.
Through the above study, we found some regularity of load variation and user's behavior. The power load of this large customer is relatively stable. The load is cyclical. And the law of change is related to working hours. The power factor is stable at 0.97 to 0.98. And the trend of change is positively related to the trend of load change. After FFT filtering we get the frequency of P and Q concentrated between 0.125 Hz to 0.375 Hz. The load frequency is relatively concentrated and the fluctuation range is not large. So it has less impact of the stable operation of the grid.
The research on the law of load variation and user's electricity behavior can improve the accuracy of load forecasting and provide technical support for improving the safety of power grid.
